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G.1.0 INTRODUCTION

G.1.0.l     General Discussion of Audit Procedures  -  Performance audits are used to validate and
document the data accuracy of the acid deposition monitoring system.  The Quality
Assurance Section (QAS) of the Air Resources Board (ARB) conducts both field and
laboratory performance audits biannually.  The field audits are conducted for pH and
the laboratory audits are conducted for pH and conductance.  In addition the
laboratories also participate in biannual performance surveys that measure the
accuracy of ion (nitrate, sulfate, chloride, ammonium, sodium, potassium, calcium,
and magnesium) analysis.  The following are the general guidelines for ARB
performance audits:

1. A performance audit should be conducted only if routine calibrations are being
performed.

2. Prior to conducting the audit, a general procedures protocol, that includes the
audit policy should be provided to the agency to be audited.

3. The audit will be performed by mail.  The auditor will mail the preliminary results
to the agency representative.  If the agency disagrees with the preliminary results,
the auditor should be contacted prior to the release of the final audit results.

4. A signed acknowledgment that the audit has been completed should be obtained
from the agency representative.

5. All audit equipment and standards should be referenced to National Institute of
Standards and Technology (NIST).

6. The auditor should verify the calibration and traceability of the equipment.  A
written record of the audit should be kept in a bound notebook.

The auditor should have on file the following information for all sites audited: the
address, operating agency, type of instrument being audited, type of calibration used,
and general operating procedures.  This information may be used later to determine the
cause of discrepancies between the audit concentrations and reported responses.
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G.2.0     PERFORMANCE AUDIT POLICIES

G.2.0.1 Responsibility - QAS is responsible for preparing and implementing audit procedures.
The auditors shall be QAS staff and shall work independently of the operator/analyst
functions of the ARB’s air quality surveillance and laboratory programs.

G.2.0.2 Policy

1.  The audit sample will be mailed to the representative of the air monitoring or
laboratory organization.  The representative will provide the information
required in (a) and (b) below, on the MLD-l7A report form (Figure G.2.0.l)
supplied with the audit sample.

a. Analyzer/sampler make, model, and identification number.

b. Analyzer response to audit sample as read from the primary data recording
device.  Prior to finalizing the audit results, the preliminary audit results
shall be verified by the appropriate air monitoring or laboratory supervisor.

2. The operating agency audited is responsible for correcting deficiencies found
during an audit.

3. The QAS shall calculate and report data accuracy estimates.  Procedures for
calculating and reporting data accuracy estimates are presented in Volume I of
the Quality Assurance Manual.

4. Instrument adjustments will not be made.  If instrument repairs are required, the
auditors will postpone the audit until repairs can be made.

G.2.0.3 Audit Documentation and Forms

1. The California Air Resources Board Acid Deposition Sample Report Form,
MLD l7A (Figure G.2.0.l) is used by field operators to report audit results.

2. Audit proceedings and results are documented in an audit log book.  Audit log
books are documented in ink.  The log books should include a brief discussion
and interpretation of the results together with a discussion of any problem’s
impact on data integrity and quality.  Recommendations should also be included
to remedy such problems.

G.2.0.4 Audit Reports

1. Preliminary pH audit results are promptly reported to the sites.  (See Figure
G.2.0.2)

2. pH, conductivity and ion analysis audit results are promptly reported to the
laboratories. (See Figure G.2.0.3)
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3. Annually, audit results are reported showing individual and pooled data accuracy
estimates.  These results are calculated in accordance with the Environmental
Protection Agency’s (EPA) Quality Assurance Handbook for Air Pollution
Systems (Volume V -Precipitation Measurement Systems).

G.2.0.5 Corrective Actions  -  Whenever an audit indicates an instrument’s response deviates
from the established control limits, the auditor shall initiate an Air Quality Data Action
(AQDA) request to withhold data from entering the ARB’s data files until
investigation and necessary corrective actions are taken and reported.  If necessary, the
data are corrected.  If data corrections cannot be made, the data shall be invalidated
back to the initial occurrence of the malfunction.  If the date and time of the
malfunction cannot be verified, data shall be invalidated back to the last successful
calibration or audit.  pH and conductivity control limits are established based on the
Data Validation Screening Tests (Figure G.2.0.4).  Ion analysis control limits are
based on vendor certified acceptance limits and /or ±20% from true values, whichever
is greater.
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CALIFORNIA AIR RESOURCES BOARD
ACID DEPOSITION SAMPLE REPORT FORM
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G.3.0 FIELD PERFORMANCE AUDIT PROCEDURES

A performance audit for a precipitation monitoring network should be made at least twice
per year for pH at all sites.  These audits will be accomplished by mailing audit samples
to the field sites for analysis.  A Field Performance Audit Questionnaire (Figure G.3.0.1)
will also be sent with the audit sample for completion by the field representative.  The
completed questionnaire must be returned along with the audit results.

A performance audit will include the following activities:

1.  Check Sample Analysis - The auditor supplies a check sample of known pH.

a.  The operator is asked to treat this sample as though it were a routine
precipitation sample.

b. Upon return of the audit sample, the results are recorded and an assessment of
the accuracy is obtained.

2. Review of Procedures and Data Documentation (based on answers supplied on
Field Performance Audit Questionnaire).

a. The auditor should review the questionnaire as soon as it is received.  This
should include reviewing the sections pertaining to handling of samples and
sampling containers, quality control checks and adherence to procedures for
instrument operation and data recording.

b. The auditor should then review the sections on standards information (pH),
sample treatment after analysis, water supply and data recording.  These
sections are used to assess operator training and performance.
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G.4.0     LABORATORY PERFORMANCE AUDIT PROCEDURES

A laboratory performance audit for a precipitation monitoring network should be made
at least twice per year for pH, conductance and ion analysis.  These audits will be
accomplished by mailing audit samples to the laboratory for analysis.  A Laboratory
Performance Audit Questionnaire (Figure G.4.0.l) will also be sent with the audit
sample for completion by the laboratory representative.  The completed questionnaire
must be returned with the audit results.

A laboratory performance audit for pH, conductance and ion analysis will include the
following activities:

1. Check sample analysis  -  The auditor supplies a check sample of known pH,
conductance and ion concentration.

a. The representative is asked to treat this audit sample as though it were a routine
precipitation sample.

b. Upon return of the audit the results are recorded and an assessment of the
accuracy is obtained.

2. Review of Procedures and Data Documentation (based on answers supplied on
Laboratory Performance Audit Questionnaire).

a. The auditor should review the questionnaire as soon as it is received.  This
should include reviewing the sections pertaining to handling of samples and
sampling containers, quality control checks and adherence to procedures for
instrument operation and data recording.

b. The auditor should then review the sections on standards information, sample
treatment after analysis, water supply, and data recording.  These sections are
used to assess operator training and performance.
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